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Abstract

Objective: Describe the occurrence of warning signs of gastroesophageal reflux disease (GERD)

and esophagitis in children with eating behavior (EB) alterations associated with autism spec-

trum disorder (ASD).

Method: Descriptive study of 115 children aged 3 to 12 years, followed at a tertiary hospital and

previously diagnosed with ASD. The BRCA-TEA instrument was applied to identify children with

EB alterations, and the 17-ATN-GISSI instrument was applied to identify those with warning signs

of GERD. The selected children were invited for a medical consultation to identify those with

suspected esophagitis and an indication for upper gastrointestinal (GI) endoscopy with biopsies.

Results: Sixty-nine children (60 %) were classified with alterations in the EB and, among these,

62 (89.8 %) presented warning signs of GERD. Eighteen children had suspected esophagitis and an

indication for upper GI endoscopy. Among the 8 children who underwent the exam, 1 child had

grade A erosive esophagitis, 1 child had grade B erosive esophagitis, and 1 child had eosinophilic

esophagitis.

Conclusion: A high frequency of EB alterations was found in children with ASD. The high fre-

quency of GERD warning signs may be related to EB alterations in this group. Cases of esophagitis

highlight the possibility of an organic disease. In these cases, performing upper GI endoscopy

with biopsies is essential for diagnosis.

© 2025 The Authors. Published by Elsevier España, S.L.U. on behalf of Sociedade Brasileira de

Pediatria. This is an open access article under the CC BY license (http://creativecommons.org/

licenses/by/4.0/).
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Introduction

Eating is a necessary act for our survival, providing great plea-
sure, but it can also be disrupted by numerous factors. Eating
habits in children are partially based on biological factors,
but subject to environmental influences that can change or
develop with age.1 Children with ASD have a high prevalence
of alterations in EB, ranging from 49 % to 90 %.2 Alterations in
EB in this group are usually associated with behavioral causes
and are attributed to characteristics common to ASD, such as
rigid and repetitive patterns of behavior, oral sensory difficul-
ties, and impairment in social skills.3,4

Although behavioral causes are often given more impor-
tance in the literature, children with ASD also have a greater
chance of developing gastrointestinal (GI) disorders and dis-
eases, such as GERD and esophagitis, possibly explained by
changes in the regulation of the brain-gut axis.5 There is
also evidence that children with diseases of the upper gas-
trointestinal tract, such as GERD associated with esophagi-
tis, are more likely to present alterations in the EB.6

The association between changes in eating behavior and
esophagitis/GERD in neurotypical children is well
established.6,7 This association appears to be less studied in
children with ASD. Similarly, the occurrence of symptoms
related to GERD is reported in the literature, but cases con-
firmed by complementary exams are rarer to be found.8�10

Using the keywords esophagitis/gastroesophageal reflux dis-
ease/autism/children, few articles were found related to
histologically confirmed esophagitis.11,12

Professional societies’ protocols recommend performing
upper GI endoscopy to evaluate children with warning signs of
GERD-associated esophagitis.13 However, the warning signs of
GERD described in international protocols13 are useful for eval-
uating neurotypical children but have limited use in individuals
with ASD and communication difficulties.14 Kara Gross Margo-
lis, from Columbia University, and her collaborators developed,
in 2019, an instrument to research warning signs of the most
common gastrointestinal disorders in children with ASD,15mak-
ing screening of this group of patients more viable.

A better understanding of the factors involved in EB alter-
ations in children with ASD, particularly the possibility of an
organic disease such as esophagitis, motivated this study. It
is understood that attention to this diagnosis can improve
the management of these patients and improve the care pro-
vided to children with ASD and alterations in EB.

The overall objective of this study was to describe the
occurrence of warning signs of GERD and esophagitis in chil-
dren with ASD and alterations in EB. The specific aims were to
identify the subgroup of patients with alterations in EB, among
children with ASD; to characterize the occurrence of GERD
warning signs in this subgroup, and to analyze the occurrence
of esophagitis among children with GERD warning signs.

Methods

This is a descriptive study conducted in outpatient clinics
that treat children with ASD at the Hospital das Clínicas of
the Universidade Federal de Pernambuco (UFPE) and at the
Clínica Escola de Fonoaudiologia of UFPE. Data collection
was from January to October 2024. Inclusion criteria were
children aged 3 to 12 years, with a medical diagnosis of ASD

previously established by a pediatric neurologist and/or
child psychiatrist, and informed by the caregiver. Children
with other disorders that could, in themselves, result in
alterations in EB and/or GERD, such as cerebral palsy, mal-
formation of the gastrointestinal tract, heart disease, or
chronic lung disease, were excluded. The research was
approved by the Human Research Ethics Committee of the
Hospital das Clínicas - CEP of HC/EBSERH/UFPE under CAAE
74292023.9.0000.8807.

The children were classified as having or not having altera-
tions in EB using the translated to Brazilian Portuguese version
of the Brief Autism Mealtime Behaviour Inventory (BAMBI),
named Breve Registro de Comportamento Alimentar-Tran-

torno do Espectro do Autismo (BRCA-TEA) instrument16

[Suppl. Material]. Among children with alterations in EB,
those with warning signs of GERD were selected through the
Autism Treatment Network Gastrointestinal Signs and Symp-
toms Inventory-17 (ATN-GISSI-17)15 [Suppl Material]. Finally,
in another step, individuals with warning signs of GERD were
evaluated during a medical consultation to identify those
with clinical suspicion of esophagitis and indication for upper
GI endoscopy, to confirm the diagnosis [Suppl Material].

The following were definitions used in the context of the
present study:

Alterations in EB were assessed using the BRCA-TEA
instrument and defined as present when the score obtained
was greater than or equal to 47 out of a total of 90 points.16

The alterations in EB were categorized in three domains:
food refusal, ASD characteristics, or limited variety.

GERD warning signs were assessed using the ATN-GISSI-17
instrument15 and defined as present when at least ONE of
the warning signs for GERD described in items 2, 9, 10, 13 or
16 occurred, or TWO or more warning signs described in
items 3, 11, 15 or 17.

Clinical suspicion of esophagitis was defined in a medical
consultation, in accordance with international guidelines
(Guidelines from ESPGHAN AND NASPGHAN for GERD and
Eosinophilic Esophagitis) to analyze the clinical history and
physical examination data13,17

Reflux esophagitis was defined by the presence of ero-
sions or ruptures in the esophageal mucosa, or immediately
above the esophageal gastric junction, observed on upper GI
endoscopy, and characterized according to the Los Angeles
classification.13,18

Eosinophilic esophagitis was defined by the presence of
15 or more eosinophils per high power field (HPF) observed
in histology.17

The data were tabulated in Excel 2016 software, and the
statistical analysis was performed by Caves version 2.4. To
assess the association between categorical variables, the
Exact test of Fisher and/or Chi-square Pearson. And for the
comparison between two medians of independent samples,
the U test Mann-Whitney was used. A significance level of
5 % was used to reject the null hypothesis.

Results

Of the 115 children who participated in the study, 69 (60 %)
were classified as having alterations in EB. Among the indi-
viduals with alterations in EB, 62 (89.8 %) presented warning
signs of GERD (Figure 1). Thirty-nine children (62.9 %)
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attended the medical appointment. Among these, 18
(46.1 %) had clinical suspicion of esophagitis and an indica-
tion for upper GI endoscopy. Thirteen children had the con-
sent of their guardians to undergo upper GI endoscopy, but
only 08 underwent the exam. In the end, 03 children
(37.5 %) were diagnosed with esophagitis (01 erosive esopha-
gitis grade A, 01 erosive esophagitis grade B, and 01 eosino-
philic esophagitis) (Figure 1).

The sociodemographic characteristics of children with
ASD in a tertiary hospital are described in Table 1. The warn-
ing signs of GERD are described in (Figure 2). The clinical
description, macroscopic and microscopic characteristics of
the patients with esophagitis are described in Table 2.

Among the five children who underwent upper GI endos-
copy but demonstrated no abnormalities on either macro-
scopic or microscopic evaluation, several exhibited warning
signs consistent with gastroesophageal reflux disease

(GERD). These clinical manifestations were indistinguishable
from those observed in patients with abnormal findings.
Reported symptoms included nausea in five children, abdom-
inal pain in four, refusal to consume previously accepted
foods in four, choking, gagging, coughing, or producing wet
vocalizations during or after meals in four, head-turning and
back-arching in one, and abdominal pressure applied by
hand or against furniture in one child.

Figure 1 Number of children with ASD, alterations in EB,

warning signs of GERD and esophagitis.

Table 1 Sociodemographic characteristics of children with ASD in a tertiary hospital.

Variable N total=115 With alterations in EB Without alterations in EB p

Age (years) Med (IQ) d

5.0 (4.0 � 7.0)

Med (IQ) d

5.0 (4.0 � 8.0)

0.472c

N % N % N %

Sex

Male 90 78.3 55 79.7 35 76.1 0.652b

Female 25 21.7 14 20.3 11 23.9

Residence

Recife 57 49.5 36 52.2 21 47.7 0.898b

Metropolitan region 29 25.2 17 24.6 12 27.3

Countryside 27 23.5 16 23.2 11 25.0

Interviewed’s educational level

Elementary school 22 19.1 13 18.8 9 19.6 0.791b

Hight school 76 66.1 47 68.1 29 63.0

Higher education 17 14.8 9 13.0 8 17.4

Main caregiver

Mother 90 78.3 56 81.2 34 73.9 0.356a

Others 25 21.7 13 18.8 12 26.1

Diagnosis of ASD

Child neurologist 89 77.4 51 73.9 38 82.6 0.459a

Child psychiatrist 22 19.1 16 23.2 6 13.0

Both 4 3.5 2 2.9 2 4.3

(a) Fisher’s exact, (b) Chi-square test and (C) Mann-Whitney U test (d) Median and interquartile range.

Figure 2 Warning signs of GERD in children with ASD and

alterations in EB.
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Table 2 Clinical description, macroscopic and microscopic characteristics of children with ASD , EB and esophagitis.

PACI

ENT

AGE S ALTERATIONS IN EB GERD ESOPHA

GITIS

MACROSCOPIC

ALTERATIONS

MICROSCOPIC

ALTERATIONS

J.V.P.L 6 years M Turns face away or closes

mouth when food is

offered, spits out food,

has unruly behavior dur-

ing meals, food selectiv-

ity, refuses foods that

require a lot of chewing,

prefers crunchy foods

Vomiting, gagging, chok-

ing, coughing during

meals

Eosinophilic esophagitis

Exudate, white patches,

or plaques on >10 % of

the esophageal surface

area and vertical grooves

with visible depth. Con-

clusion: Suggestive of

eosinophilic esophagitis

Findings: 60 eosino-

phils/HPF, hyperplasia of

the epithelial basal layer,

abscess or eosinophilic

aggregate in the epithe-

lium, superficial align-

ment and eosinophils in

the upper 1/3 of the epi-

thelium, dilation of the

intercellular spaces of

the epithelial cells, epi-

thelial dyskeratosis and

fibrosis of the lamina

propria.

Conclusion: Eosinophilic

esophagitis

A.H.A.A 3 years M Cries or screams during

meals, refuses foods that

require a lot of chewing,

food selectivity, has

unruly behavior during

meals, prefers crunchy

foods

Nausea, vomiting, Sandi-

fer Syndrome, choking Reflux esophagitis

Isolated esophageal ero-

sion greater than 5mm

Conclusion: Los Angeles

Grade B Erosive

Esophagitis

Basal layer hyperplasia,

papillary elongation, vas-

cular growth, dilation of

the intercellular spaces

of epithelial cells

Conclusion: Suggestive of

reflux esophagitis

M.C.A.C 10 years M Cries or screams during

meals, turns away or

spits out food, has unruly

behavior during meals,

food selectivity, refuses

foods that require a lot of

chewing, is aggressive

during meals, has no

interest in food, eats lit-

tle, prefers crunchy

foods, prefers sweet

foods

Nausea, Sandifer Syn-

drome, pushing the belly

with hand

Reflux esophagitis

Esophageal erosion of no

>5mm

Conclusion: Los Angeles

Grade A Erosive

Esophagitis

Basal layer hyperplasia,

papillary elongation

Conclusion: Suggestive of

reflux esophagitis
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Discussion

The current study observed that 69 (60 %) of 115 children
with ASD presented alterations in EB. Among the individuals
with alterations in EB, 62 (89.9 %) also presented warning
signs of GERD. In the end, among the 08 children who under-
went upper GI endoscopy, 03 (37.5 %) were diagnosed with
macroscopic and microscopic esophagitis.

The high frequency of alterations in EB observed in chil-
dren with ASD in this study is consistent with rates presented
in other publications, with frequencies ranging from 49 % to
90 % .2

Upper gastrointestinal disorders, especially GERD-related
esophagitis, may be associated with alterations in EB in chil-
dren.6 However, these disorders are underappreciated, both
in the literature and in clinical practice, when evaluating
children with ASD and alterations in EB. Often, the focus of
attention in this group is on the behavioral causes of altera-
tions in EB.3,4

The current study found a very high frequency of GERD
warning signs among children with ASD and alterations in EB.
Screening instruments for warning signs of GERD in typical or
atypical children generally have low specificity. However,
the real possibility of a higher frequency of GERD in the
group of children with ASD cannot be ignored, as some other
studies also suggest this possibility. A study of children with
ASD in Italy, without determining the occurrence of altera-
tions in EB, showed that approximately 40 % of the sample
had GERD warning signs, making GERD the second most com-
mon gastrointestinal disorder, behind only constipation.19

There is biological plausibility for the higher incidence of
GERD in individuals with ASD. The high prevalence of gastro-
intestinal disorders in ASD has led researchers to investigate
a genetic association between brain and gut disorders in this
group. The enteric nervous system (ENS) is described as our
"second brain" due to its many similarities with the central
nervous system (CNS). Furthermore, the ENS and CNS can
communicate continuously and bidirectionally. Studies in
animal models demonstrate the possibility of genes involved
in autistic traits and various alterations in gastrointestinal
function.5,20�22

GERD occurs when, in the presence of gastroesophageal
reflux, there is an imbalance between the aggressive and
defensive mechanisms of the esophageal mucosa. The
refluxed material in the esophagus causes inflammation of
the mucosa, known as esophagitis. This inflammatory pro-
cess can sensitize nociceptors, causing symptoms of hyper-
sensitivity and dysmotility.23 Esophagitis associated with
GERD is the most common organic cause of pain during feed-
ing. If a child experiences pain, nausea, fatigue, gagging,
coughing, or choking while feeding, they may learn to asso-
ciate this moment with unpleasant experiences.6,7

In the current study, 37.5 % of children with ASD and EB
alterations who underwent upper GI endoscopy had esopha-
gitis, including two cases of erosive esophagitis and one case
of eosinophilic esophagitis. Research investigating the prev-
alence of erosive esophagitis in children, unlike in adults, is
still limited, and studies involving individuals with ASD are
few. A retrospective study conducted in Boston compared
the clinical and endoscopic characteristics of 2,014 pediatric
patients with and without ASD. The results showed that chil-
dren with ASD had a higher frequency of esophagitis

(38.4 %), compared to children with developmental delay
unrelated to ASD (33.4 %) and children with typical develop-
ment (30.4 %) (P = 0.008).11

In the current study, one child was identified with eosino-
philic esophagitis. Although eosinophilic esophagitis is a
rarer esophageal disease than GERD, it has also been identi-
fied more frequently in children with ASD compared to neu-
rotypical children. A study conducted in the United States
with 45,286 children with ASD and 226,430 control children
showed a higher occurrence of eosinophilic esophagitis in
children with ASD (0.4 % vs. 0.1 %). Alterations in EB were
strongly associated with eosinophilic esophagitis in both
groups.12

Screening tools can be very useful in identifying children
who require further investigation. Understanding the symp-
toms expressed in the "language" of children with ASD may
help to identify, possibly more frequently, GERD in this
group. In the current study, the tool adapted for children
with ASD15 was able to identify individuals with warning
signs of GERD who were subsequently referred for medical
consultation.

The study has some limitations. It was necessary to use
articles containing different nomenclatures for childhood
feeding problems (alterations in EB, feeding problem,
feeding difficulty, or eating disorder) as bibliographic
references. This was due to the lack of consensus in the
current scientific literature, where the various terms are
used interchangeably. Only some of the children with
warning signs of GERD attended a medical appointment,
limiting the identification of other individuals who might
require upper GI endoscopy. It was also not possible to
perform upper GI endoscopy on all children with a medical
indication.

The study found a high frequency of alterations in EB in
children with ASD, and among these, a high frequency of
warning signs of GERD was also found. Food refusal charac-
teristics were also significant in the group with EB altera-
tions. Esophagitis, a condition that leads to pain and
discomfort during eating and possible food refusal, can be
considered one of the causes of the problem. The cases of
esophagitis found highlight problems that had not been pre-
viously considered in this group of children with ASD and
alterations in EB.

The authors recommend the development of a standard-
ized protocol for the assessment of GERD and esophagitis in
children with autism spectrum disorder. This protocol should
clearly define the clinical indications for performing upper
GI endoscopy. Based on current findings, it is anticipated
that endoscopy may be warranted more frequently than is
presently practiced.
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